Cloning and expression of a Bacillus circulans KA-304 gene encoding chitinase I, which participates in protoplast formation of Schizophyllum commune.
KA-prep, a culture filtrate of Bacillus circulans KA-304 grown on a cell-wall preparation of Schizophyllum commune, has an activity to form protoplasts from S. commune mycelia, and a combination of alpha-1,3-glucanase and chitinase I, isolated from KA-prep, brings about the protoplast-forming activity. The gene of chitinase I was cloned from B. circulans KA-304 into pGEM-T Easy vector. The gene consists of 1,239 nucleotides, which encodes 413 amino acids including a putative signal peptide (24 amino acid residues). The molecular weight of 40,510, calculated depending on the open reading frame without the putative signal peptide, coincided with the apparent molecular weight of 41,000 of purified chitinase I estimated by sodium dodecyl sulfate-polyacrylamide gel electrophoresis. The C-terminal domain of the deduced amino acid sequence showed high similarity to that of family 19 chitinases of actinomycetes and other organisms, indicating that chitinase I is the first example of family 19 chitinase in Bacillus species. Recombinant chitinase I without the putative signal peptide was expressed in Escherichia coli Rosetta-gami B (DE 3). The properties of the purified recombinant enzyme were almost the same as those of chitinase I purified from KA-prep, and showed the protoplast-forming activity when it was combined with alpha-1,3-glucanase from KA-prep. Recombinant chitinase I as well as the native enzyme inhibited hyphal extension of Trichoderma reesei.